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Abstract
Background/Objective: To describe characteristics of recurrent pressure ulcers (PrUs) in veterans with
spinal cord injury (SCI).

Design: Descriptive, cohort study.

Settings and Participants: Twenty-four veterans with SCI from 6 SCI centers in the Department of
Veterans Affairs.

Methods: Data from a prospective study evaluating PrUs were analyzed for 24 veterans with 29 recurrent
PrUs during 9 months. Additional retrospective medical record data were analyzed for 15 veterans who
received inpatient treatment.

Results: Participants were male, 50% non-Hispanic white, with paraplegia (63%), complete SCI (83%), a
mean age of 56 years, and mean time since SCI of 21 years. Most PrUs recurred (63%, n¼15 patients) in the
same location as the most recent ulcer and at the ischial tuberosities (63%). Mean time to recurrence was
16.6 weeks. PrUs were stage III (28%, n¼ 8) or IV (45%, n¼ 13) with undermining (48%), necrotic slough
(50%), and minimal exudate. One third were (n ¼ 9) larger than 16 cm2. Mean Bates-Jensen Wound
Assessment Tool Score was 33.63. Inpatient medical record data (n¼ 15) showed 73% with documentation
indicating infection treated with antibiotics (53%, n¼8 patients), osteomyelitis (47%, n¼7), and/or cellulitis
(13%, n¼ 2) noted. Plastic surgery consultation was obtained for 67% with surgery as an option for 73% (1
without consultation). Scheduled repositioning was documented for 21%.

Conclusions: Most PrUs were severe, located at the same anatomic site, and recurred within 4 months,
suggesting that the recurrent ulcers were more likely incomplete healing of the initial PrUs. This sample of
veterans with SCI provides early data on recurrent PrU characteristics.
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INTRODUCTION
Persons with spinal cord injury (SCI) are at high risk for
pressure ulcers (PrUs) throughout their lifetime because
of decreased mobility and lack of sensation coupled with
other physiologic changes. PrUs impact the quality of life
and interfere with initial rehabilitation, educational, and
vocational pursuits and community reintegration after
SCI. The rate of PrUs in people with SCI is high, with
reports of 33% to 40% incidence during acute rehabili-
tation and a similar prevalence for those living in the
community (1–5). High rates of recurrence also have
been reported, ranging from 31% to 79% (6,7). Studies
of risk factors for PrU recurrence have included (a) patient
(eg, demographic, SCI, and clinical characteristics) (5,7–
10), (b) disease (comorbid conditions) (8,11), and (c)
treatment factors (eg, medical vs surgical healing) (12–
15). Recurrence has been associated with sex (male) (10),
age (younger) (8,10), ethnicity (African American race)
(10), unemployment (13,14), nursing home residence

(7,10), and previous PrU surgery (15). Recurrence after
previous surgical flap closure for PrUs is important
because surgical closure using flaps and reconstructive
surgery is often the recommended approach for full-
thickness PrUs that develop in persons with SCI.
Recurrence after surgical flap closure can describe new
ulceration that occurs over the surgical site or new
ulceration that occurs at a different location. Recurrence
rates of individuals whose ulcers were surgically treated
have ranged from 11% to 29% in cases with postoper-
ative complications and 6% to 61% in cases without
postoperative complications (13,15–21). Krause and
Broderick (15) reported that 13% of their sample of 633
subjects with SCI had 1 or more recurrent PrUs per year.
Their study suggested that lifestyle, exercise, and diet
were protective mechanisms against PrU recurrence.
Chen et al (10) studied the effects of age, period
(1994–2002 vs 1984–1993), and SCI duration on PrUs.
These investigators found that, although during the first
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10 years after SCI, PrU risk was relatively stable, there was
a significant trend toward increasing PrU prevalence from
10 to 15 years after injury, possibly because of the effects
of the aging process.

Although recurrence rates are significant and data
exist on possible risk factors for recurrent PrUs, there is
limited information on characteristics of recurrent PrUs in
this or other populations such as frail nursing home
residents. Furthermore, there is lack of clear terminology
and procedures for evaluating and classifying ‘‘recurrent’’
ulcers, especially those that develop in the same
anatomic region as a prior PrU. When such an ulcer
develops, it could be a manifestation of incomplete
healing and remodeling stages of the original ulcer,
breakdown within previously healed scar tissue where the
prior ulcer was located, or breakdown within adjacent
tissue that was unaffected by the initial ulcer. Recurrence
can also refer to a patient with a history of ulcers. The
term ‘‘recurrence’’ could potentially be applied to all of
these possibilities, as well as the development of an ulcer
in an anatomic region different from the original ulcer.
Additionally, we have no answers to these related
questions: How long must a PrU remain healed before
breakdown at the same site is termed a new PrU? How
should we determine severity of recurrent PrUs? Is
superficial partial-thickness skin damage over a previous
Stage IV PrU site classified as a Stage II PrU, or because it
occurred over a site with previous Stage IV PrU damage is
it assessed as a Stage IV PrU? Is any PrU that occurs at the
same anatomic site as a previous ulcer a recurrent ulcer?
How long is long enough for a PrU to have successfully

completed the final stage of healing, wound remodeling?
The lack of evidence related to recurrent PrUs coupled
with inadequate terminology for health care providers to
accurately describe these phenomena has hindered
research in this area and clinical care for persons with
SCI. Thus, the purpose of this study was to describe
characteristics of recurrent PrUs in a small sample of
veterans with SCI.

METHODS
Subjects and Setting
We analyzed data from a larger prospective randomized,
controlled trial (RCT) of an intervention to prevent PrU
recurrence in veterans with SCI (7). The RCT intervention
consisted of individualized education and monthly
telephone follow-up vs usual care. Subjects were
recruited for the larger study from 6 VA SCI centers.
Subjects were eligible for the larger study if they met the
following inclusion criteria: were more than 1 year
posttraumatic SCI, age .18 years, admitted to the
hospital with a Stage III/IV pelvic ulcer (hereafter referred
to as the initial ulcer), access to a phone, and their initial
ulcer was healed at the time of discharge from the
hospital. Of the 148 veterans who agreed to participate
in the larger study at the time of admission to the hospital
for treatment of their PrU, 64 met the inclusion criteria,
were randomized, and participated in the larger study.
Further information on the methods of the RCT has been
reported previously (7). Twenty-four veterans of the 64
(38%) who participated in the larger PrU study developed
a recurrent PrU defined as 1 or more Stage II or greater
skin breakdown at any pelvic anatomic site during the
study 9-month follow-up period. Data are reported here
for all patients who reported PrU recurrence as defined
above (n¼ 24) and for a subsample who returned to the
enrollment site for treatment of the new skin breakdown
(n ¼ 15). The study received approval from all the
participating institutional review boards at each VA
Medical Center and affiliated universities.

Medical Record Data. Demographic, clinical, and
medical factors as well as SCI characteristics and ulcer
history were obtained as part of the larger study through
patient interview at baseline. Information on comorbid
conditions and initial ulcer characteristics was obtained
from electronic medical records and verified by the
primary care provider. To examine the recurrent ulcer, 2
sources of data were included: (a) patient self-report to
study personnel (eg, date, location, and any treatment
received for the recurrence) and clinician evaluation of
the recurrent ulcer and (b) for those patients who came
back to the original enrollment site for in-patient or home
care treatment related to the recurrence, we reviewed
their VA electronic medical records using a standardized
instrument. Of the 24 patients with recurrences, 12 were
rehospitalized at the original SCI Center, 6 were treated
at home, 1 was treated at a private sector hospital, 1
died, 1 was unavailable for follow-up, 2 went to other VA
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hospitals (non-SCI Centers), and 1 patient had multiple
sclerosis (not SCI) and was excluded from the trial
(mistakenly randomized). Of these, we were able to
gather additional medical record data for 15 patients, 12
of whom were rehospitalized at the original SCI center
and 3 who were treated at home.

Medical record data were abstracted by a physician
and an investigator with a doctorate-level nursing
degree. Interrater reliability of the medical record
abstraction for each item on the abstraction tool was
evaluated with 4 medical records reviewed by both the
physician and nurse and resulted in j statistics ranging
from j ¼ 0.50 (for item ‘‘was surgery offered’’ for which
there is no single place in the medical record to find this
documented) to j ¼ 1.00.

Bates-Jensen Wound Assessment Tool Data. The
recurrent PrUs were assessed by trained clinicians using
the Bates-Jensen Wound Assessment Tool (BWAT). The
BWAT, formerly the Pressure Sore Status Tool (22),
assesses 13 wound characteristics, rates each on a scale
from 1 (best) to 5 (worst), and can be summed for a total
score ranging from 13 to 65, with higher scores
indicating more severe tissue damage. Interrater
reliability of the BWAT has been reported as r ¼ 0.92 for
2 observers in hospitalized patients (22). Wound
characteristics evaluated on the BWAT include size,
depth, edges, undermining and tunneling, exudate
type and amount, necrotic tissue type and amount,
surrounding skin color, peripheral tissue edema and
induration, and granulation and epithelial tissue.

Salzburg Pressure Ulcer Risk Assessment Score.
Additional medical record data were available from the
larger interventional study and included the Salzburg
Pressure Ulcer Risk Score, which was obtained from
patient self-report and confirmed by review of the
patient’s electronic medical record (23). The Salzburg
PrU Risk Assessment, an instrument developed for SCI,
contains 15 items, with higher scores indicating higher
risk (range, 0–15) (24).

We also present data on the characteristics of the
initial PrU that healed before entry into the larger study, in
addition to the characteristics of the recurrent PrUs.
Because the biggest predictor of PrU recurrence in the
larger study was African-American race (23), we evaluated
data on the recurrent PrUs separately for African-
Americans (n¼ 12) and non-Hispanic whites (n¼ 12).

Statistical Analysis
Descriptive statistics of central tendency and dispersion
were used to describe characteristics of the PrUs. t tests
and v2 statistics were used to compare means and
proportions between African-American and non-Hispanic
white veterans.

RESULTS
Data for this article were derived from 24 participants
with 29 ulcers along with data on hospitalization and

treatment from 15 of those participants. Table 1 presents
demographic and medical characteristics of the 24
participants on the variables most relevant to this study.
The participants were all men, one half were non-
Hispanic white, had a mean age of 56 years, had some
college education, had a mean of 20 years post-SCI, and
were at risk for PrU development as indicated by their
Salzburg Pressure Ulcer Risk Score (mean 7.6 6 2.8 [SD]).
Of the 15 participants with hospitalization or treatment
medical record data available for review, 12 were African-
American, 47% (n ¼ 7) had a diagnosis of diabetes
mellitus, 47% (n ¼ 7) had a diagnosis of hypertension,
and for all 12 who were hospitalized, management of the
PrU was the admitting primary diagnosis.

PrU characteristics from the initial hospitalization
(before being randomized into the intervention phase of
the larger study) are presented in Table 2. The mean
number of prior surgeries for any previous ulcers was 2.
The recurrence rate among patients with previously
healed ulcers who developed new skin breakdown was
38% in the larger study (24 of 64 patients).

The 24 patients with recurrent ulcers actually
presented with 29 PrUs, including participants with 1

Table 1. Characteristics of Participants

Percent (n) or
Mean (SD)

Demographics (n ¼ 24 patients)

Age (range, 31–77 years) 55.7 (11.3)
Non-white race 50.0 (12)
Married/significant other 29.2 (7)
Lives in own home 87.5 (21)
Finished high school or with some college 95.7 (23)

SCI characteristics

Years since SCI (range, 1–53 years) 20.5
Etiology of SCI
Motor vehicle crash 33.3 (8)
Fall/dive 25.0 (6)
Gunshot 16.7 (4)
Paraplegia 62.5 (15)
ASIA A classification 83.3 (20)

Medical and functional characteristics

Charlson Indexa 3.1 (1.6)
Salzburg Risk Scoreb 7.6 (1.83)
Any bowel incontinence 41.7 (10)
Any bladder incontinence 33.3 (8)
Drinks alcohol 50 (12)
Current smoker 20.8 (5)
Length of stay for index hospitalization

for initial ulcer (days) 151.58 (97.9)

aCharlson Scores were grouped into 4 previously established
groups: A (0), B (1–2), C (3–4), and D (.5), with higher scores
indicating more acuity.
bSalzburg Pressure Ulcer Risk Score ranges 1–15, with higher
scores indicating higher risk.
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PrU (n ¼ 19) and with 2 PrUs (n ¼ 5). Of patients with
recurrent PrUs, 63% (n ¼ 15), presented with PrUs that
developed over the same anatomic location as the initial
ulcer. Of the 5 participants with more than 1 PrU, all had
1 recurrent PrU at the same anatomic location as the
initial ulcer and another PrU at a different anatomic
location. The majority of all recurrent PrUs developed
over the ischium (59%, n¼17 ulcers), with only 24% (n¼
7 ulcers) recurring at the sacrum. Of those ulcers that
recurred at the same anatomic site, 73% (n ¼ 11 ulcers)
were located at the ischium. Two thirds (67%, n ¼ 16
patients) of those with recurrent PrUs had their initial PrU
treated with flap surgery for closure, of which 63% (n ¼
10 patients) experienced recurrent PrUs at the same
anatomic site as the surgery was performed. These ulcers
recurred quickly, with a median time to recurrence of 13
weeks (Table 3).

The recurrent PrUs of those in our sample were large,
full-thickness Stage III (28%, n¼8 ulcers) or Stage IV (45%,
n¼13 ulcers) PrUs (Table 3). For those ulcers recurring at
the same anatomic site as the prior ulcer, 73% (n ¼ 11)
presented as Stage IV ulcers. For the 15 participants with
medical record data on inpatient or home care treatment,
73% (n¼ 11 patients) had documentation indicating PrU
infection treated with antibiotic therapy (53%, n ¼ 8
patients), osteomyelitis (47%, n ¼ 7 patients), and/or
cellulitis (13%, n¼ 2 patients).

As shown in Table 4, there were no differences in the
wound characteristics of recurrent PrUs in African
Americans and non-Hispanic whites. The mean BWAT
Score was 33.63 (SD ¼ 8.44) for all ulcers, indicating
moderately severe ulcers. In general, the recurrent PrUs
had minimal to no induration or edema, normal skin
color surrounding the wound, and minimal to no
epithelialization or granulation tissue. These recurrent
PrUs were full-thickness ulcers with scant to small
amounts of serosanguineous or serous exudate, 25% to
50% of the wound covered with yellow necrotic slough
tissue, and 1 to 4 cm of undermining.

Medical records for the 15 participants who were
hospitalized at the original facilities showed that care for
the recurrent PrUs was similar to care provided during
hospitalization for the initial ulcer (eg, care included
plastic surgery consultation, nutrition assessment, and
physical therapy involvement). Sixty percent (n ¼ 9

patients) had a plastic surgery consultation noted in the
medical record and 67% (n ¼ 10 patients), had medical
record documentation of surgery being offered as a
treatment option (1 patient had surgery noted as an
option with no plastic surgery consultation noted in the
medical record). The majority (73%, n¼ 11 patients) had
documentation of nutrition consultation and nutritional
laboratory values. Albumin level (n¼ 9) ranged from 1.4
to 4.0 g/dL, with a mean of 3.07 (SD ¼ 0.88), and of
those who had prealbumin values obtained (n ¼ 5), the
mean was 16.26 mg/dL (SD ¼ 5.48). Surprisingly, only
20% (n¼ 3 patients) had medical record documentation
of a scheduled repositioning program for bed and chair.
Only 2 patients had medical record documentation of
frequency of repositioning for pressure relief. Five
patients (33%) had documentation of pressure reduction
plans for discharge to home. Seventy-three percent (n ¼
11 patients) had medical record documentation of
physical therapy involvement, of which 45% (n ¼ 5
patients) received pressure mapping and 20% (n ¼ 3
patients) received new wheelchair pressure reduction
devices during their hospitalization.

DISCUSSION
This article describes the characteristics of recurrent PrUs
among veterans with SCI. Recurrent PrUs were severe,
with the majority presenting as Stage III or Stage IV PrUs.
The duration of the original ulcer for which the patients
with recurrences were treated was nearly twice as long as
veterans who did not have recurrence (23). In our
sample, most of the initial PrUs were treated surgically,
and of those, two thirds developed recurrent PrUs at the
same site. Most recurrent PrUs occurred at the same site
as the initial ulcer and the most common site of
recurrence was the ischial tuberosities. That the PrUs
recurred at the same anatomic site, were moderate to
large full-thickness Stage III or Stage IV PrUs, recurred at
the same site in those who underwent surgical repair of

Table 2. Initial Pressure Ulcer Characteristics

Initial PrU Characteristics Percent (n) or Mean

Number of ulcers before initial ulcer 3.5
Number of ulcer surgeries before

initial ulcer (range) 2.1 (0–15)
Years until first hospitalized for care

of initial ulcer (range) 1.83 (0–13)
Initial ulcer treated with surgery 67 (16)

Table 3. Recurrent Pressure Ulcer General Characteristics

Recurrent PrU General Characteristics Percent (n) or Mean

Number of recurrent ulcers 1.21
Participants with recurrent ulcer in

same location as initial ulcer 62.5 (15 patients)
Recurrent ulcers at same location as

initial ulcer that were Stage IV ulcers 73.3 (11 ulcers)
Recurrent ulcers with undermining 48.2 (14 ulcers)
Of those with inpatient data, recurrent

ulcers with evidence of infection
(antibiotic therapy, osteomyelitis,
and/or cellulitis documented) 73.3 (11 patients)

Recurrent ulcer size-mean (range) in
square centimeters 53.5 (1–504)

Time to recurrence in weeks
[mean (SD)/median] 16.6 (13.08)/13.0
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Table 4. Wound Characteristics of Recurrent Pressure Ulcers

BWAT Item Characteristics
(range, 1 [best] to 5 [worst])

Non-Hispanic White
(n ¼ 16 Ulcers
on 12 Patients)

African American
(n ¼ 13 Ulcers
on 12 Patients)

Mean (SD)a Mean (SD)

1. Size
1 ¼ Length 3 width , 4 cm2

2 ¼ Length 3 width 4 to ,16 cm2

3 ¼ Length 3 width 16.1 to ,36 cm2

4 ¼ Length 3 width 36.1 to ,80 cm2

5 ¼ Length 3 width . 80 cm2 2.11 (1.05) 2.5 (1.08)
2. Depth

1 ¼ nonblanchable erythema on intact skin
2 ¼ partial thickness skin loss involving epidermis and/or dermis
3 ¼ full-thickness skin loss involving damage or necrosis of subcutaneous

tissue; may extend down to but not through underlying fascia; and/or
mixed partial and full thickness and/or tissue layers obscured by
granulation tissue

4 ¼ obscured by necrosis
5 ¼ full-thickness skin loss with extensive destruction, tissue necrosis or

damage to muscle, bone or supporting structures
4.11 (1.36) 3.6 (1.07)

3. Edges
1 ¼ indistinct, diffuse, none clearly visible
2 ¼ distinct, outline clearly visible, attached, even with wound base
3 ¼ well defined, not attached to wound base
4 ¼ well defined, not attached to base, rolled under, thickened
5 ¼ well-defined, fibrotic, scarred or hyperkeratotic 2.67 (0.5) 3.3 (0.95)

4. Undermining
1 ¼ none present
2 ¼ undermining , 2 cm in any area
3 ¼ undermining 2–4 cm involving ,50% wound margins
4 ¼ undermining 2–4 cm involving .50% wound margins
5 ¼ undermining .4 cm or tunneling in any area 2.78 (1.64) 2 (1.63)

5. Necrotic tissue type
1 ¼ none visible
2 ¼ white/gray nonviable tissue and/or nonadherent yellow slough
3 ¼ loosely adherent yellow slough
4 ¼ adherent, soft, black eschar
5 ¼ firmly adherent, hard, black eschar 2 (1.12) 2.2 (1.62)

6. Necrotic tissue amount
1 ¼ none visible
2 ¼ ,25% of wound bed covered
3 ¼ 25% to 50% of wound covered
4 ¼ .50% and ,75% of wound covered
5 ¼ 75% to 100% of wound covered 2.44 (1.59) 2.4 (1.71)

7. Exudate type
1 ¼ none
2 ¼ bloody
3 ¼ serosanguineous: thin, watery, pale red/pink
4 ¼ serous: thin, watery, clear
5 ¼ purulent: thin or thick, opaque, tan/yellow, with or without odor 2.89 (1.54) 2.9 (1.2)

8. Exudate amount
1 ¼ none, dry wound
2 ¼ scant, wound moist but no observable exudate
3 ¼ small
4 ¼ moderate
5 ¼ large 3 (1.73) 2.5 (1.18)
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the initial ulcer, and recurred quickly (eg, median ¼ 4
months) suggests the recurrent PrUs in this small sample
may represent incomplete healing of the initial ulcers that
were very deep and often treated with surgery. This is
similar to other investigator’s findings related to frequen-
cy of recurrence at the ischial site and PrU recurrence
after surgical repair (16–21).

Information about the development and the recur-
rence of PrUs comes from both geriatrics and SCI
medicine. Kuwahara et al (25) evaluated recurrent PrUs
after surgical repair of Stage III or IV sacral PrUs among 16
elderly bedridden patients followed from 1 to 4 years in
Japan and showed a 37.5% recurrence rate and an overall
mortality rate of 69%. Gusenof et al (26) reviewed the
outcome for 22 predominately nonambulatory, non-
paraplegic, elderly patients who underwent operative

repair of 27 PrUs and were followed for 3 to 24 months.
They report a 6-month recurrence rate of 10.5%;
however, 50% of the patients experienced surgical
complications ranging from wound dehiscence to
seroma. These 2 small studies from geriatrics provide
minimal evidence regarding PrU recurrence in the frail
elderly. The data on PrU recurrence in elders are limited
to small evaluations of surgical repair, which leaves a gap
in knowledge regarding the rate of PrU recurrence
among elders whose PrU is treated conservatively
(nonsurgically). There are at least 3 relatively recent
studies that to some degree are larger than ours that
describe long-term recurrence rates in persons with SCI.
Our findings are most similar to the study of Disa et al
(19) of PrU recurrence after surgery for PrU closure. Disa
et al (19) followed 40 consecutive patients with 68 PrUs

Table 4. Continued

BWAT Item Characteristics
(range, 1 [best] to 5 [worst])

Non-Hispanic White
(n ¼ 16 Ulcers
on 12 Patients)

African American
(n ¼ 13 Ulcers
on 12 Patients)

Mean (SD)a Mean (SD)

9. Skin color surrounding wound
1 ¼ pink or normal for ethnic group
2 ¼ bright red and/or blanches to touch
3 ¼ white or gray pallor or hypopigmented
4 ¼ dark red or purple and/or nonblanchable
5 ¼ black or hyperpigmented 1.67 (1.12) 1 (0)

10. Peripheral tissue edema
1 ¼ no swelling or edema
2 ¼ nonpitting edema extends ,4 cm around wound
3 ¼ nonpitting edema extends .4 cm around wound
4 ¼ pitting edema extends ,4 cm around wound
5 ¼ crepitus and/or pitting edema extends .4 cm around wound 1.11 (0.33) 1 (0)

11. Peripheral tissue induration
1 ¼ none present
2 ¼ induration, ,2 cm around wound
3 ¼ induration 2–4 cm extending ,50% around wound
4 ¼ induration 2–4 cm extending .50% around wound
5 ¼ induration .4 cm in any area around wound 1.44 (0.73) 1.3 (0.67)

12. Granulation tissue
1 ¼ skin intact or partial thickness wound
2 ¼ bright, beefy red; 75% to 100% of wound filled and/or tissue

overgrowth
3 ¼ bright, beefy red; ,75% and .25% of wound filled
4 ¼ pink, and/or dull, dusky red and/or fills �25% of wound
5 ¼ no granulation tissue present 3.89 (1.45) 4.4 (0.84)

13. Epithelialization
1 ¼ 100% wound covered, surface intact
2 ¼ 75% to ,100% wound covered and/or epithelial tissue extends .0.5

cm into wound bed
3 ¼ 50% to ,75% wound covered and/or epithelial tissue extends to

,0.5 cm into wound bed
4 ¼ 25% to ,50% wound covered
5 ¼ ,25% wound covered 4 (1.5) 4.1 (1.29)

Total score (range, 13–65) 34.11 (11.86) 33.2 (4.13)

aNo significant differences were observed between groups.
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after operative repair for a mean of 21 months. They
reported a 61% PrU recurrence rate and a 69% patient
recurrence rate, with mean time to recurrence of 9.3
months. We report similar PrU recurrence rates but with
recurrence occurring much faster (median, 4 months),
which may reflect surgical failure; however, our sample
also included persons whose ulcers were healed using
conservative (nonsurgical) treatment as well. Kierney et al
(20), in a retrospective study of 158 persons with SCI,
reported much lower PrU recurrence rates (19%) after
surgery, with a mean time for follow-up of 3.7 years. The
disparity in findings may relate to type of surgical repair
or the criteria used for determining whether surgical
treatment is indicated. The basic principles of surgical
treatment of PrUs have remained unchanged since the
1960s (27), with more recent research that supports the
use of myocutaneous flaps in the presence of chronically
infected ulcers (28). Factors that have been cited in the
plastic surgery literature as key to successful initial flap
closure of PrUs include nutrition, treatment of infection,
pressure relief, and management of spasticity and
contractures (29). Attention has been given to postsur-
gical bedrest and remobilization protocols to minimize
recurrence in the first few weeks after surgery (20,30).
However, as discussed by Yamamoto et al (31), muscle
used for flaps undergoes significant atrophy and necrosis
in response to pressure, and pressure points over bony
prominences are normally covered with fasciocutaneous
tissue rather than muscle. Thus, a key factor in recurrence
rates may be type of surgical repair. Our study was
limited in that we did not have information on the type of
surgical repair used to treat the initial ulcers; thus, it is
difficult to make direct comparisons of recurrence rates
related to type of surgical repair.

Late recurrence of ulcers has been attributed to
patient factors such as spasticity, pressure relief behavior,
or psychosocial factors rather than the design of the
surgical flap (19,20,27). Furthermore, some have sug-
gested individual patient differences in daily lifestyle (32)
or personal ambivalence about competing priorities or
the efficacy of prevention (33) may influence PrU
development in community-dwelling persons with SCI.
Although our primary premise is that the recurrent PrUs
represent incomplete healing of the initial ulcers because
of the rapid time to recurrence, these studies provide
alternative explanations and suggest that PrU recurrence
could be caused by skeletal deformities or postural
alignment issues, inappropriate or malfunctioning equip-
ment, or issues related to daily lifestyle. We did not
gather data on skeletal deformities, postural alignment
issues, or daily lifestyle of participants. All participants
received physical therapy consultation, and physical
therapy was actively involved in care during hospitaliza-
tion for the initial ulcer (during the large intervention
RCT). We assume that physical therapy involvement
would lessen, although not eliminate, the chance that
PrU recurrence was caused by inappropriate or malfunc-

tioning equipment. Although inappropriate or malfunc-
tioning equipment is not a likely factor for the PrU
recurrences in this study, we cannot rule it out.

Yamamoto et al (31) also found higher recurrence
rates for the ischial site (49%) compared with the sacral
site (21%), which is similar to our findings of 59% of the
recurrent ulcers occurring at the ischium compared with
only 24% recurring at the sacral site. This finding is
intuitive in this population because the ischial sites are
subjected to the greatest pressure when in the seated
position (34), and persons with SCI spend significant
amounts of time in a wheelchair. Not all persons with SCI
perform pressure-relief weight shifts in a timely, consis-
tent manner (35). Attention to posture, seating, and
equipment are key elements to PrU prevention among
persons with SCI because of the significant amount of
time persons with SCI spend in a wheelchair, yet there
are limited data on prevention of recurrent PrUs with
interventions in these areas. Future work evaluating PrU
recurrence should include attention to body alignment,
equipment, skeletal deformities, daily lifestyle, and
personal health beliefs about PrU prevention. This type
of global view may be useful in identifying effective
interventions in these areas.

Care provided in the hospital for the recurrent ulcers
was similar to care received for the initial ulcers, with no
evidence of new interventions (eg, interventions not
offered for the initial PrU). The majority received a plastic
surgery consultation, were offered surgery as a treatment
option, had physical therapy involvement, and received
dietary consultation/treatment. Surprisingly, less than
one third had medical record documentation of a
scheduled repositioning program for bed and wheel-
chair, and only 2 patients had medical record documen-
tation of frequency of repositioning while in the hospital.
It is possible the medical record did not reflect actual care
delivery, making our data an underrepresentation of
implementation of repositioning programs. However,
others have shown that medical record documentation
related to repositioning actions in nursing home settings
is inaccurate and overestimates actual care delivery for
persons (36), raising questions about medical record
accuracy for this type of treatment.

Limitations of this study include the small sample
size, the inability to follow the recurrent ulcers until they
healed, and the use of potentially incomplete retrospec-
tive medical record data. Even with these limitations, this
study provides important initial data on characteristics of
recurrent PrUs, providing a preliminary base for commu-
nicating more effectively about recurrent PrUs.

CONCLUSION
We make the following suggestions for future research
and clinical practice. First, there is a need for additional
clarity in terminology and definitions. The National
Pressure Ulcer Advisory Panel (NPUAP) (37) recommends
specific PrU staging definitions and against back-staging
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or reverse staging; however, it has not addressed how to
assess the severity of recurrences. Currently, small breaks
in the skin along the scar line of a surgically healed Stage
IV ulcer would be classified the same way as an ulcer that
is several centimeters in diameter or that goes down deep
to the bone. This study showed that reliable terminology
for classifying recurrent ulcers is lacking, as is a reliable
way to describe and assess severity of recurrences.

We further suggest that the term ‘‘recurrent PrU’’ be
defined as ulceration at any stage that occurs at the same
anatomic site as the initial ulcer within 12 months from
time of complete closure of the initial ulcer. Within this
period during which wound remodeling occurs, these
recurrent PrUs should be considered failure of the initial
ulcer to progress through the wound remodeling stage of
healing regardless of whether the initial ulcer was
surgically repaired or allowed to heal by secondary
intention. In our study, using this definition of recurrent
PrU, we had a 63% recurrence rate. Although this
approach does not allow determination of the etiology
of the failure (ie, surgical failure, poor patient manage-
ment, inappropriate sitting time), it will provide initial
guidance on how to approach new skin breakdown in
persons with prior PrUs.

We further suggest researchers and clinicians conduct
root cause analyses to gather and document more specific
information related to the cause of the breakdown and
characteristics of the recurrent PrU including: whether or
not the recurrent ulcer location is at the initial ulcer’s
surgical incision site for those undergoing surgical repair,
whether or not the recurrent PrU location is adjacent to
the initial PrU site in tissues that were near/next to but not
involved with the initial ulcer, and/or whether or not the
recurrent PrU is located within the initial PrU scar tissue.
Assessment of recurrences should include specific wound
characteristics (eg, location, located at the same anatomic
site, presence of deep tissue injury, type and amount of
necrotic tissue and exudate, surrounding tissue charac-
teristics, and presence or absence of undermining,
epithelialization, and granulation tissue). Only by consis-
tently and accurately defining, documenting, and
describing recurrent PrUs can we better understand how
best to intervene to prevent PrU recurrence and work to
improve PrU outcomes.
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